Supplementary Note 1. Validation of the Microscopic Congestion Model
To validate MCM we run experiments on several synthetic networks and with two different routing strategies: local search strategy and shortest path strategy. In both routing strategies we assume, for simplicity, that all vehicles randomly choose the starting and ending junctions of their journey uniformly within all junctions of the network. Thus, each junction generates new vehicles with the same rate g i = ρ. With the local search strategy vehicles do not have knowledge of the transportation network and traverse the network at random until they find their destination. For shortest path strategy, vehicles follow a randomly selected shortest path towards the destination. Without loss of generality we fix τ = 1 and analyze the performance of MCM for different values of ρ.
For the local search strategy, the transition probabilities simplify to
where k out j is the number of outgoing neighbours of node j. This means that, in this case, P ji is independent of the congestion of the system. 
